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EXECUTIVE SUMMARY

Virginia Regulatory GuidesMAREGS) are issued to describe and make available to the applicant or licensee,
acceptable methods of implementing specific part2MAC5- 481, ‘Virginia Radiation Protection

Regulations’, to delineate techniques used by the staff in evaluating past specific paleostulated

accidents, and to provide guidance to applicants, licensees, or registrantEG8As#Re not substitutes for
12VAC5-481, ‘Virginia Radiation Protection Regulations; therefore, compliance with them is not required.
Methods and solutions different from those set forth in this guide will be acceptdiag provide a basis for

the Virginia Department of Health (VDH), Radioactive Materials Paoyg to determine if a radiation

protection program meets the current rule and protects health and safety.

Comments and suggestions for improvements in this VAREG are encouragedregsainid it will be revised,
as appropriate, to accommodate comments and to reflect new information or eepe@entments should be
sent to:Virginia Department of Health, Radioactive Materials Program, 109 GovernorStreet, Room 730,
Richmond, VA 23219.

Requests for single copies of this guide (which may be reproduced) can benmaitiag to Virginia
Department of Health, Radioactive Materials Program, 109 Governor Stoeet, F30, Richmond, VA 23219.

This guide is also available on our webditip://www.vdh.virginia.gov/Epidemiology/RadiologicalHealth/

This VAREG, ‘Guidance for Industrial Radiography Use’, has been developaddamséine the application
process for an Industrial Radiography license. A copy of the VDH Forppligation for a Radioactive

Material License Authorizing the Use of Industrial Radiography’ is éxtatAppendix A of this guide.

Appendix C through P provide examples, models and additional information that can be used when

completing the application.

It typically takes 60-90 days for a license to be processed and issued if fhatagpls complete. When
submitting the application be sure to include the appropriate application feerid@®dAC5-491


http://www.vdh.virginia.gov/Epidemiology/RadiologicalHealth/

In summary, the applicant will need to perform the following to submit an applicati@m findustrial
Radiography license:

e Use this regulatory guide to prepare the VDH Form, ‘Application for a Ratieadaterial License
Authorizing the Use of Industrial Radiograpligppendix A).

e Complete the VDH Form, ‘Application for a Radioactive Material Licensthérizing the Use of
Industrial Radiography’Appendix A). See ‘Contents of Application’ of the guide for additional
information.

e Include any additional attachments.

All supplemental pages should be on 8 2" x 11” paper.
Please identify all attachments with the applicant's name and license niiinabemewal).

e Avoid submitting proprietary information unless it is absolutely necessary.

e Submit an original signed application along with attachments (if any).

e Submit the application fee (for new licenses only).

e Retain one copy of the licensee application and attachments (if any) fdugurerreferenceyou will
need this information because the license will require that radioactivaahbepossessed and used in

accordance with statements, representation, and procedures provided in the @pplichsupporting

documentation.

If you have any questions about the application process, please contact thiat¢8@€) 864-8150.
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ABBREVIATIONS

ALARA as low as reasonably is achievable

ANSI American National Standards Institute

ALI annual limit on intake

Bq Becquerel

CFR Code of Federal Regulations

Ci Curie

cm centimeter

cn? centimeter squared

cpm counts per minute

CcocC Certificate of Compliance

DOE United States Department of Energy

DOT United States Department of Transportation

dpm disintegrations per minute

DU Depleted uranium

hr Hour

GM Geiger-Mueller

IN Information Notice

mCi millicurie

mR milliroentgen

mrem Millirem

mSv Millisievert

NARM Naturally-occurring and Accelerator-produced Radioactive Nadter

NIST National Institute of Standards and Technology

NMSS Office of Nuclear Materials Safety and Safeguards

NRC United States Nuclear Regulatory Commission

NVLAP National Voluntary Laboratory Accreditation Program

OSL optically stimulated luminescence dosimeter

RG Regulatory Guide

RQ Reportable quantities

RSO Radiation Safety Officer

Sl International System of Units (abbreviated S| from the French &&®g Internationale
d'Unites)

SSD Sealed Source and Device

SSDR Sealed Source and Device Registry

Sv Sievert

TEDE Total effective dose equivalent

Tl Transportation Index

TLD Thermoluminescent dosimeters

VDH Virginia Department of Health

uCi microcurie

% percent



PURPOSE OF GUIDE

This document provides guidance to an applicant in preparing a license applioatndustrial Radiography.
It also provides guidance on VDH'’s criteria for evaluating an Industrididgeaphy license application. Itis
not intended to address the research and development of radiography devicesatedsspdpment, or the
commercial aspects of manufacturing, distribution, and service of such devagsipment. The term
‘radiography’ as used in this guide means an examination of the structure pnaisate nondestructive
methods, using ionizing radiation to make radiographic images generallygasmmga-emitting radioactive
materials (radioisotopes). The radioisotopes most commonly used for radiogragiopalt-60 and iridium-
192; however, other radioisotopes (e.g. californium-252) with unique radiological telestacs may also be
used.

This guide identifies the information needed to complete VDH Form, ‘Appicédr a Radioactive Material

License Authorizing the Use of Industrial Radiograp®pigendix A).

The format for each item number in this guide is as follows:
e Rule - references the requirements fra@VAC5-481 ‘Virginia Radiation Protection Regulations’
applicable to the item;
e Criteria - outlines the criteria used to judge the adequacy of the applicant's response
e Discussion- provides additional information on the topic sufficient to meet the needs of most readers;
and
e Response from Applicant- shows the appropriate item on the application and provides: response(s),

offers the option of an alternative response, or indicates that no response is neededpin.that t

The information submitted in the application must be sufficient to demonstrate thatgu@ppspment,
facilities, personnel, and procedures are adequate to protect the health gnaf sladetitizens of the

Commonwealth of Virginia in accordance with agency guidelines. Submission of imterapinadequate

information will result in delays in the approval process for the liceAsklitional information will be

requested when necessary to ensure that an adequate radiation safety pasgvaen established. Such
requests for additional information will delay completion of the applicationisweand may be avoided by a

thorough study of the rule and these instructions prior to submitting the application.



12VAC5-481 ‘Virginia Radiation Protection Regulations’requires the applicant and/or licensee to develop,
document, and implement procedures that will ensure compliance with the rule. The aggpdadcribe
radiation protection procedures. Each applicant should read the rule and procedurttg aadethen decide if
the procedure addresses specific radiation protection program needs at tteppdicility. Applicants may
adopt a procedure included in this VAREG or they may develop their own procedures to witimgie

applicable rule.

In this guide, “dose” or “radiation dose” means absorbed dose, dose equivalentjeeffesé equivalent,
committed dose equivalent, committed effective dose equivalent, or total\effdose equivalent (TEDE).
These terms are defined in th2VAC5-481-10. Rem and Sievert (Sv), its Sl equivalent (1 rem = 0.01 Sv), are
used to describe units of radiation exposure or dose. These units are used1¢a@$e481 ‘Radiation
Protection Regulations’, Part IV ‘Standards for Protection Against Radiaton’, sets dose limits in terms of
rem, not rad or roentgen. Furthermore, radioactive materials commonly usediame emit beta and photon
radiation, for which the quality factor is 1; a useful rule of thumb is an exposure oftfjeneés equivalent to

an absorbed dose of 1 rad and dose equivalent of 1 rem.

The VAREG provides the latest guidance and is modeled on the Nuclear BggGlatnmission’s (NRC)
NUREG 1556, Volume 2. The VAREG shows the requirements in terms d2YH&C5-481 ‘Virginia
Radiation Protection Regulations’and provides a user-friendly format to assist with the preparation of a
Industrial Radiography license application.



LICENSES

Applicants should study this document, related guidance, and all applicableioagutarefully before
completing the VDH Form ‘Application for a Radioactive Material Li@Asithorizing the Use of Industrial
Radiography’. VDH expects licensees to provide requested information ornicspspicts of their proposed
radiation protection program in attachments to the application. When necessary, ajCaskithe applicant for
additional information to gain reasonable assurance that an adequate radia¢ictoprptogram has been
established.

After a license is issued, the licensee must conduct its program in acmwidimthe following:
e Statements, representations, and procedures contained in the application andpormenes with
VDH;
e Terms and conditions of the license; and

e 12VAC5-481 ‘Virginia Radiation Protection Regulations.
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THE ‘AS LOW AS IS REASONABLY ACHIEVABLE
(ALARA)" CONCEPT

12VAC5-481-630 Radiation protection programstates thatéach licensee shall develop, document, and
implement a radiation protection program commensurate with the scope and extent of licengassaand
“the licensee shall use, to the extent practical, procedures and engineering controls basedingoadiation
protection principles to achieve occupational doses and doses to members of the public thaA&A”.‘Hiis
section also requires that licensees review the content of the radiationipngpeagram and its

implementation annually.

Information directly related to radiation protection standard2MAC5-481 ‘Virginia Radiation Protection

Regulations’, Part IV ‘Standards for Protection Against Radiation’, is contained in:

¢ NRC’s NUREG-1736, ‘Consolidated Guidance: 10 CFR Part 20 - Standards for ProtegdiostA

Radiation.’

Applicants should consider the ALARA philosophy detailed in these reports when devgitamago work

with licensed radioactive materials.

11



WHO REGULATES FACILITIES IN THE
COMMONWEALTH OF VIRGINIA?

In the special situation of work at federally controlled sites in the Commdthveéd/irginia, it is necessary to
know the jurisdictional status of the land to determine whether the Nuclear ®eg@ammission (NRC) or
VDH has regulatory authority. The NRC has regulatory authority over ldadwaed to be under “exclusive
federal jurisdiction”, while VDH has jurisdiction over non-exclusive fatigrrisdiction land (se&able 1).
Applicants and licensees are responsible for finding out, in advance, the juwislistatus of the specific
areas where they plan to conduct licensed operations. VDH recommends thansppha licensees ask their
local contacts for the federal agency controlling the site (e.g., contraerpé@nvironmental health officer,
district office staff) to help determine the jurisdictional status of the laddaprovide the information in
writing, so that licensees can comply with VDH or NRC regulatory requittsnas appropriate. The

following table lists examples of regulatory authority.

Table 1: Who Regulates the Activity?

Applicant and Proposed Location of Work Regulatory Agency
Federal agency regardless of location (except that Department| of
Energy [DOE] and, under most circumstances, its prime contrajctors NRC
are exempt from licensind ) CFR 30.12)
Non-federal entity in non-Agreement State, U.S. territory, or NRC
possession
Non-federal entity in Virginia at non-federally controlled site VDH
Non-federal entity in Virginia at federally-controlled sitet VDH
subject to exclusive Federal jurisdiction
Non-federal entity in Virginia at federally-controlled site subject to NRC
exclusive federal jurisdiction

A current list of Agreement States (states that have entered into agteevith the NRC that give them the
authority to license and inspect radioactive material used or possessed wittborihers), including names,
addresses, and telephone numbers of responsible officials are maintained ffidBGf Federal and State

Materials and Environmental Management Programs and is available on thesitettp://nrc-stp.ornl.gov/

12
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MANAGEMENT RESPONSIBILITY

VDH endorses the philosophy that effective radiation protection program magtgemnital to safe operations

that comply with VDH regulatory requirements.

"Management" refers to the chief executive officer or other individual hakiaguthority to manage, direct,
or administer the licensee’s activities or that person’s delegate or @slega

To ensure adequate management involvement, a management representativef(eeealtive officer or

delegate) must sign the submitted application acknowledging manageroentigments to and responsibility

for the following:

Radiation protection, security, and control of radioactive materials, and caogiiath rule;
Knowledge about the contents of the license application;

Compliance with current VDH and United Department of Transportation (DOT )ateang and the
licensee’s operating and emergency procedures;

Provision of adequate resources (including space, equipment, personnel, time, anddjfauetietors)
to the radiation protection program to ensure that the public and workers are protenteatifation
hazards;

Appointment of a qualified individual who has agreed in writing to work as the RSO;

Confirming that the RSO has independent authority to stop unsafe operations and wehbsufficient
time to fulfill his/her radiation safety duties and responsibilities;

Ensuring worker audits are conducted at 6-month intervals (may be perfoyrtteiRSO);

Ensuring workers have had adequate training;

Reporting equipment failures as required urldd®/AC5-481-153Qand

Ensuring current, up-to-date VDH and DOT rules and regulations areldeddaall employees.

Management may delegate individuals (i.e., an RSO or other designated individuddirtit amendment

requests to VDH. A correspondence delegation letter must be completed, sigreakiggment and submitted

to VDH. A sample letter has been included\ppendix C.

13



APPLICABLE RULE

It is the applicant’s or licensee's responsibility to obtain, read and faRMAC5-481 ‘Virginia Radiation

Protection Regulations:

The following Parts 012VAC5-481 ‘Virginia Radiation Protection Regulations’ contain requirements

applicable to Industrial Radiography licensees:

o Part | ‘General Provisions’

e Part lll ‘Licensing of Radioactive Material’

e Part IV ‘Standards for Protection Against Radiation’

e PartVv ‘Radiation Safety Requirements for Industrial Radiographicailpes’
e Part X ‘Notices, Instructions and Reports to Workers; Inspections’

e Part Xl ‘Transportation of Radioactive Material’

Requests for single copies of the above documents (which may be reproduced) canibenmitiadg to:
Virginia Department of Health, Radioactive Materials Program 109 @ové&treet, Room 730, Richmond,
VA 23219 or for an electronic copy go to our web site at:

http://www.vdh.virginia.gov/Epidemiology/RadiologicalHealth/
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HOW TO FILE

Applicants for a materials license should do the following:

Be sure to use the current guidance from VDH in preparing an application.

Complete VDH Form, ‘Application for a Radioactive Material Licenseh@tizing the Use of Industrial
Radiography’ Appendix A).

For each separate sheet, other than submitted with the application, identify atni kiee item number
on the application, or the topic to which it refers.

Submit all documents, on 8-1/2 x 11 inch paper.

Avoid submitting proprietary information unless it is absolutely necessary.

Submit an original, signed application.

Retain one copy of the license application for your future reference.

Deviations from the suggested wording of responses as shown in this VAREG or submission of
alternative procedures will require a more detailed review.

Note: Personal employee information (i.e.; home address, home telephone number,e8ocigl Sumber, date of birth

and radiation dose information) should not be submitted unless specificalsted by VDH.
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WHERE TO FILE

Applicants wishing to possess or use radioactive material in the Commdnofditginia are subject to the
requirements 012VAC5-481'Virginia Radiation Protection Regulations’ and must file a license application
with:

Virginia Department of Health

Radioactive Materials Program

109 Governor Street, Room 730
Richmond, VA 23219

16



LICENSE FEES

The appropriate fee must accompany each application or license amendment fiRgfersnl2VAC5-490t0
determine the amount of the fee. VDH will not issue the new license prior tacéptreOnce the technical
review has begun, no fees will be refunded. Application fees will be charged esgastiVDH’s disposition

of an application or the withdrawal of an application.

Licensees are also subject to annual fees; refe2\W¥é\C5-49Q

Direct all questions about VDH'’s fees or completioritein 12 of VDH Form, ‘Application for a Radioactive
Material License Authorizing the Use of Industrial RadiograpAypendix A) to: Virginia Department of

Health, Radioactive Materials Program, 109 Governor Street, Room 730, Richmond, VR&3219 or (804)
864-8150
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CONTENTS OF APPLICATION

Item 1: Type of Application

On the application check the appropriate box and list the license number for renewahdmeent.

Response from Applicant:

Iltem 1 Type Of Application (Check one box
[ New License [] Renewal License Number

Item 2: Name and Mailing Address of Applicant

List the legal name of the applicant's corporation or other legal entity ingitt dontrol over use of the
radioactive material. A division or department within a legal entity may notibersé¢e. An individual may
be designated as the applicant only if the individual is acting in a privatdtgagratthe use of the radioactive
material is not connected with employment in a corporation or other legal &natyde the mailing address
where correspondence should be sent. A Post Office box number is an acceptableadthidiss,

Notify the agency of changes in the mailing address.

Response from Applicant:

Item 2 Name And Mailing Address Of Applicant:

Applicant’'s Telephone Number (Include area code):

Note: The agency must be notified in the event of change of ownership or control and tnirapeedings, see below
for more details.

Timely Notification of Change of Ownership or Control

Rule: 12VAC5-481-330, 12VAC5-481-500 B

Criteria: Licensees must provide full information and obtain VDH'’s written consent priomsféraing
control of the license, or, as some licensees call it, ‘transferririgcémse’.

Discussion: Changes in ownership may be the results of mergers, contractual agreenyenits, lon majority
stock transfers. Although it is not VDH's intent to interfere with the businessatecof licensees, it is
necessary for licensees to obtain prior VDH written consent. This is to enstobaveng:

18



¢ Radioactive materials are possessed, used, or controlled only by persons whoitidice st
issued by VDH, the NRC, or another Agreement state;

e Materials are properly handled and secured;

e Persons using these materials are competent and committed to implerapptiogriate
radiological controls;

e A clear chain of custody is established to identify who is responsible &disposal of
radiography devices; and

¢ Public health and safety are not compromised by the use of such materials.

Note: Appendix E identifies the information to be provided about transfer of control.

Notification of Bankruptcy Proceedings
Rule: 12VAC5-481-500

Criteria: Immediately following filing of voluntary or involuntary petition for bankruptcy doragainst a
licensee, the licensee must notify VDH in writing, identify the bankruptcyten which the petition was field
and the date of filing.

Discussion: Even though a licensee may have filed for bankruptcy, the licensee remains responsible
compliance with all regulatory requirements. VIDEleds to know when licensees are in bankruptcy
proceedings in order to determine whether all licensed material is aeddanand adequately controlled and
whether there are any public health and safety concerns (e.g., contamioéitgll #4DH shares the results of
its determinations with other entities involved (e.g., trustees) so that hedltafety issues can be resolved
before bankruptcy actions are completed.

Licensees must notify VDH immediately of the filing of a bankruptcy joetiti

Item 3: Person To Contact Regarding Application

Criteria: ldentify the individual who can answer questions regarding the application andkeiticeir
telephone number. This is typically the proposed RSO or knowledgeable managermiant dtiie agency
will contact this individual if there are any questions about this application.

Discussion: Notify the agency if the contact person or telephone number changes. This notice is ‘for
information only’ and does not require a license amendment fee.

Response from Applicant:

Item 3 Person To Contact Regarding Application:

Contact’'s Telephone Number(Include area code):

19



Item 4: Location of Radioactive Material
Rule: 12VAC5-481-450, 12VAC5-481-500, 12VAC5-481-590, 12VAC5-481-1200 A, 12VAC5-481-1530 C

Criteria: Applicants must provide a specific address for each location where radioaatematwill be used,
stored, or dispatched.

Discussion: Specify the street address, or other descriptive address (such as on High&ayiles east of the
intersection of Highway 17 and State Route 234), city and zip code for each permanaget st use facility
and field station. A field station is a location where licensed materiabmatored or used, and from which
the applicant will dispatch equipment to jobsites.Post Office Box address is not acceptable because the
agency needs a specific address to allow an inspector to find the use andtorage location If devices

will NOT be stored at a dispatch site or field station, indicate this. The appdivauld indicate whether a
location will be used to perform radiographic operations, storage of sources and deu®ed and stored.
The applicant should indicate if a permanent cell is located at the address.

Obtaining a VDH license does not relieve a licensee from complyifigother applicable federal, state or local
regulations (e.g., local zoning requirements for storage locations).

Response from Applicant:

Item 4 Location of Radioactive Material Do not use Post Office Box):

[0 Used Address: Telephone Number (Include area code):
[J stored
[0 Used and Stored

[] Permanent Cell Facility
Used Address: Telephone Number (Include area code):
Stored

Used and Stored

[] Permanent Cell Facility
Used Address: Telephone Number (Include area code):
Stored

Used and Stored

[] Permanent Cell Facility

Is industrial radiography performed at temporaty $ites?: [] Yes [] No

Note: If radiography operations are expected to exceed 180 days at a tempusdey jben provide written notification
to the agency prior to exceeding the 180 days (a license amendment is metjequi
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Item 5: Radiation Safety Officer (RSO)
Rule: 12VAC5-481-450 A, 12VAC5-481-630, 12VAC5-481-1200, 12VAC5-481-1310

Criteria: RSOs and potential designees are responsible for ensuring that the 'scextBation safety program
is implemented in accordance with approved procedures, and must have adequageaindiexperience.

Discussion: The person responsible for the radiation protection program is called the RSQyeifibyg a
believes the RSO is the key to overseeing and ensuring safe operation of tleeBcetBography program.
The RSO needs independent authority to stop operations that he or she considers unsafee Hesbhave
sufficient time and commitment from management to fulfill certain duties @padmsibilities to ensure
radioactive materials are used in a safe manner. Typical RSO dutibgstrated inTable 2.

The RSO may delegate certain day-to-day tasks of the radiation goteaigram to other responsible
individuals (potential designees). For example, a large testing compémnmyuitiple field stations may
appoint individuals designated as ‘site RSOs’ who assists the RSO and are bésfondie day-to-day
activities at the field stations. Licensees may also appoint other individhalsay ‘step-in’ as an emergency
contact when the RSO is unavailable. The potential designees do not need to mgairdteRSO
gualifications; however, these individuals should be qualified, experienced radiogreybloeare adequately
knowledgeable of the activities to which they are assigned. Applicants do not hdewetily other responsible
individuals if day-to-day tasks, etc. will not be delegated.

VDH requires the name of the RSO on the license to ensure that licensee neartdgenidentified a
responsible, qualified person and that the named individual knows their designation as RSd2 tReovi
agency with a copy of an organizational chart showing the RSO and other desigaptedible individuals, to
demonstrate they have sufficient independence and direct communicatioaspitingible management
officials. Also show in the organizational chart the position of the individual who lsegnsl 3 of the
‘Application for a Radioactive Material License Authorizing the use diistrial Radiography’Appendix A).

To be considered eligible for the RSO position, an individual must be a qualified radergtagle a minimum
of 2,000 hours (one-year full-time field experience) of hands-on experience adiadjtediographer, and
have formal training in establishing and maintaining a radiation protection progiasishould be a course
specifically designed to provide training in running a radiation safety progréasic radiation safety course is
not acceptable. While a course particular to industrial radiography would be @igidyraged, this is not
required. Hands-on experience means experience in all areas considereddatlyardiolved in the
radiography process, this includes taking radiographs, surveying devicgsottiaugsthe radiography
equipment to temporary jobsites, posting, work sites, radiation area surveidladammpleting and
maintaining records. Excessive time spent in only one or two of these operatmme{felopment and/or area
surveillance) should not be counted toward the 2,000 hours. Experience with radiographyragggax: be
included; however, the majority of experience should be in isotope radiography.

The agency will consider individuals with alternative training and expsrias RSOs. For example, a person
certified in health physics or industrial hygiene with previous experiencamagmg a radiation safety
program of comparable size and scope could be considered on an individual case. Tbatigualfiraining,
and experience required of the RSO may vary depending upon the complexity of tbenéippperations and
number of radiography personnel.
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Table 2: Radiation Safety Officer Duties and Authorities

Radiation Safety Officer Duties and Authorities

1. Establish and oversee all operating, emergency, and ALARA procedures and review
them regularly.

2. Oversee and approve the training program for radiographic personnel.

3. Ensure required radiation surveys and leak test are performed and documented
including any corrective measures taken.

4. Ensure personnel monitoring devices are calibrated and used properly, and that
records are kept of results and timely notifications are made.

5. Operations are conducted safely and corrective actions are implemented, when
necessary, including terminating operations.

Above all, the RSO is the key to maintaining the radiation safety of the operatisrto
the workers, the public, and the environment.

Response from Applicant:

Iltem 5 Radiation Safety Officer (RSO) (Check all that apply)

[0 The name of the proposed RSO and other patatgsignees who will be responsible for ensurirag the licensee’s radiation
safety program is implemented in accordance witiraged procedures.

NAME: LEPEHONE NUMBER:
(Include area code)

AND

We will demonstrate that the RSO has sufficiedependence and direct communication with resitde management officials
by providing a copy of an organizational chart logition and will confirm that the RSO has day-tg-daersight of the
radiation safety activities.

AND EITHER
We will provide the specific training and exrpace of the RSO. Including the following:

1. Specific dates of certification and/or training-&diation safety.

2. Documentation to show that the RSO has a minimuh@J0 hours of hands-on experience as a qualifiegrapher in
industrial radiographic operations.

3. Documentation to show that the RSO has obtaineddbiraining in the establishment and maintenarieeradiation
protection program.

OR

We will provide alternative information demanaging that the proposed RSO is qualified by irajrand experience (e.g. Board
Certification by the American Board of Health Pleystis, completion of a bachelor's and/or masteegrde in the sciences with
at least one year of experience in the conductrafimtion safety program of comparable size angardocumentation to show
that the RSO has obtained formal training in that#shment and maintenance of a radiation praiegtrogram.

Note: It is important to notify the agency and obtain a license amendmentgn@king changes in the
designation of the RSO responsible for the radiation safety program. ISthdelRves the organization before an
amendment is approved by the agency, a potential designee, who meets tipgalif@@tion requirements, is
responsible for ensuring that the licensee's radiation safety pragaaplemented in accordance with the license
and VDH rule.
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Item 6: Training for Radiographers and Radiographers Assistants

Rule: 12VAC5-481-450 A, 12VAC5-481-630,2VAC5-481-840, 12VAC5-481-1200, 12VAC5-481-1320,
12VAC5-481-2260, 12VAC5-481-2270, 12VAC5-481-2280, 12VAC5-481-2310

Criteria: Radiographers and radiographer's assistants must have adequate traiaxpgeaadce as outlined
in 12VAC5-481-1320

Discussion:

e Aradiographer is a person who performs or personally supervises indastiogiraphy and is
responsible for ensuring compliance with VDH rules and the safe use ofatadicaaterials.

e A certified radiographer is an individual who has been certified by ayeegiéntity such that
he/she has met established radiation safety, testing, and experieni criter

e Aradiographer's assistant is an individual, who under the direct supervision gimysieal
presence) of the radiographer uses radiographic equipment in performing indagtoigitaphic
operations.

12VAC5-481-1320describes specific training requirements for radiographers and radiogsagdsestants and
requires that all radiographers be certified. It also addresses aginesther training and semiannual audits of
radiographers and radiographer’s assistants.

Refer toAppendix G as an aid to determining the specific training requirements for radiogsagoick
radiographer's assistants. The applicant must submit a description ofaih@igtprogram for radiographers
and radiographer’s assistants.

Becausd 2VAC5-481-132Ccontains different requirements for radiographers and radiographer'arassist
include training programs for each. When describing the training programsdermbsitions, include the
sequence of events from the time of hiring through the designation of individuatscagaphers or
radiographer's assistants. Experienced radiographers who have workedter krenisee should receive
formal instruction similar to that given to prospective radiographer'dassis This instruction must include
training in your operating and emergency procedures, in the use of your expastes dad associated
equipment, and in the use of survey meters and other radiation monitoring devices.

Instructors who provide classroom training to individuals in the principles of icadetd radiation safety
should have knowledge and understanding of these principles beyond those obtainable in arslaursetee
one given to prospective radiographers. Individuals who provide instruction in the hands-oradgmyodphy
equipment should be qualified radiographers with at least 1 year of expengreérming radiography, or
should possess a thorough understanding of the operation of radiographic equipment (e.g. ctuneaisufa
service representative).

An internal inspection program (audit program) of the job performance of eacgregatier and radiographer's
assistant ensures that VDH'’s rules, license requirements, and the Ieepseating and emergency procedures
are followed. The audit must include observation of the performance of each radiographediographer's
assistant during an actual industrial radiographic operation at intervals noesmlémonths. If a

radiographer or radiographer's assistant has not participated in an indagiogtaphic operation for more

than 6 months, the individual must demonstrate knowledge of the training requirementdibglprac
examination before participating in a radiographic operation. The person conduigingl inspections should
have a minimum of one-year actual experience as a radiographer.
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The applicant shall:

e Submit an outline of the training to be given to prospective radiographer'suatssissubmit your
procedures for experienced radiographers who have worked for another licensee.

e Specify the qualifications of your instructors in radiation safety priesiphd describe their
experience with radiography. If training will be conducted by someone outsideplieaat's
organization, identify the course by title and provide the name and address of the coroplirygr
the training.

e Describe the field (practical) examination that will be given to radpdggds assistants. The agency
suggests using the checklistAppendix H as a source of potential areas to review during the field
examination.

e Describe the annual refresher training program, including topics to be conerbadwa the training
will be conducted.

e Submit your procedures for verifying and documenting the certification $tatuerifying that their
certification remains valid. As a minimum your procedures for newly hirediougy certified
individuals should require documentation of your contacting the certifying amityonfirming the
certification. Your procedures should also ensure you are aware of cedifieapiration dates and
that individuals with expired certifications do not act a radiographers.

e Submit a description of your program for inspecting the job performance ofaiographer and
radiographers' assistant at intervals not to exceed 6 months as desctibéd©@b-481-1320 E.

Response from Applicant:

Iltem 6 Training For Radiographers and Radiographets Assistants (Check box and attach requested information)

[0 We will submit the information outlined in $iem titled ‘Training for Radiographers and Radiaginer’'s Assistants’ in

VAREG ‘Guidance for Industrial Radiograptge’.

Note: X-ray training by itself will not be considered adequate experienceftorming gamma radiography.

Radioactive Material

Item 7: Sealed Source Radioactive Material
Rule: 12VAC5-481-440, 12VAC5-481-450, 12VAC5-481-500, 12VAC5-481-1210, 12VAC5-481-1400

Criteria:  Applicants must provide the manufacturer's (or distributor's) name and model riandzezh
requested source assembly (sealed source), exposure device, and source tltamgees will only be
authorized for radiographic exposure devices, source assemblies or sealesl@miairing radioactive
material and associated equipment meeting VDH performance requiseanenspecifically approved or
registered by the NRC or another Agreement State. Also, identify arstepranium that is used as
shielding material (radiographic exposure devices, source changers andalmators contain depleted
uranium).

Discussion: The NRC or another Agreement State performs a safety evaluation of aptipgource
assemblies (sealed sources) exposure devices and source changersitidbation of these sources/devices
to specific licensees. The safety evaluation is documented in a Sealed SouresiaadRBgistration (SSDR)
Certificate issued to the manufacturer (or distributor). Therefore, ibilmees assemblies, exposure devices, or
source changers are approved for use by the NRC or another Agreementh&tgiplitant need only note the
manufacturer's (or distributor's) name and model number of the sources/devisdisense application to
demonstrate that the requirements are met.
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SSDR Certificates contain sections @ohditions of Normal Useand 'Limitation and Other Considerations
of Usé. These sections may include limitations derived from conditions imposed hatgacturer or
distributor, by particular conditions of use that would reduce radiation safétg dévice, or by circumstances
unique to the sealed source or device. For example, working life of the device or iappteprperature and
other environmental conditions are specified. Except as specifically apdrgweDH, licensees are required to
use gauges according to their respective SSDR Certificates. Applibantd sbtain a copy of the certificate
and review it with the manufacturer, distributor or with the agency, to ensure thantherstand and comply
with the requirements of the SSDR.

Note: If necessary and manufacturer cannot supply the certificate, SSifiRates are also available by calling the
agency at (804) 864-8150.

Consult with the manufacturer of the associated equipment (i.e., equipment tleat its csnjunction with the
exposure device that drives, guides, or comes in contact with the source) to be $heeabstciated
equipment is compatible with the sources and devices. Licensees must demihadteestgociated equipment
meets the performance requirement$2WAC5-481-1210hat areequivalent tadl0 CFR 34.20 NRC
Regulatory Issue Summary (RIS) 2005-10, ‘Performance-Based Approaclssamided Equipment in 10
CFR 34.20’ Appendix F) alerts licensees to distinguish between items of equipment that are nexaFmple,
the portion of the connector that is attached to the end of the control cable is actaatiponent of the source
assembly and is subject to the safety evaluation that must be completed RCloe Ahother Agreement State
before the source assembly may be specifically authorized for usécbpsee. NRC RIS 2005-10 also
contains a number of ways that licensees can demonstrate that their adsogiggment meets the
performance requirements stated #2WAC5-481-1210

Response from Applicant:

Iltem 7 Sealed Source Radioactive Materia[Attach additional pages if necessary)

Element and mass number Sealed source manufacturer and model number

Maximum activity per source Exposure device manufacturer and model number

Source changer manufacturer and model number

Is Depleted Uranium used as a shielding materid?] Yes [] No

Only radiographic exposure devices, source assembtisealed sources, and associated equipment
which meets the requirements specified 2VAC5-481-1210will be used in radiographic operations. [] Yes [] No

Note: The following tables list several devices with associated radiioies and amounts:
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Table 3 Industrial Nuclear Model Ir-100 Exposure Device Maximum Authorization -- 120 Ci

. Source Changer Meeting Maxmum

Element Sealed Source Curies : Curies
10 CFR 34 Requirements )

Authorized
Ir-192 IN Model 32 120 Ci Amersham 550-SU 120 Ci
IN IR-50 120 Ci
Ir-192 IN Model 33 120 Ci Amersham 550 -SU 120 Ci
IN IR-50 120 Ci
Ir-192 Amersham 87703 120 Ci Amersham 550 -SU 120 Ci
Amersham 650L 240 Ci

Amersham 820 1,000 Ci
Amersham 855 960 Ci
IN IR-50 120 Ci
Ir-192 Amersham 87704 120 Ci Amersham 550 -SU 120 Ci
Amersham 650 240 Ci

Amersham 820 1,000 Ci
Amersham 855 960 Ci
Ir-192 SPEC G-40F 120 Ci Amersham 550 -SU 120 Ci
SPEC C-1 150 Ci
IN IR-50 120 Ci
Ir-192 SPEC G-40T 120 Ci Amersham 550 -SU 120 Ci
SPEC C-1 150 Ci
IN IR-50 120 Ci

Table 4 Spec Model 150 Exposure Device Maximum Authorization -- 150 Ci

Element Sealed Source | Curies Source Changer Cu.rle :
Authorization
Ir-192 SPEC G-60 240 Ci SPEC C-1 150 Ci

Table 5 Amersham Model 680 System Exposure Device Maximum Authorization -- 110 Ci

Element Sealed Source Curies Source Changer Cu_ne .
Authorization

Co-60 Amersham A424+ 110 Ci Amersham 770 550 Ci

14 Amersham 771 110 Ci

Co-60 Amersham 943 110 Ci Amersham 770 550 Ci

Amersham 771 110 Ci
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Table 8 Amersham Model 660 System Exposure Device Maximum Authorization -- 140 Ci

Element Sealed Source | Curies Source Changer Curie
Authorization
Ir-192 IN Model 7 100 Ci Amersham 550 -SU 120 Ci
Amersham 650L 240 Ci
Amersham 820 1,000 Ci
Amersham 855 960 Ci
IN IR-50 120 Ci
SPEC C-1 150 Ci
Ir-192 CIS-US 702 120 Ci Amersham 550 -SU 120 Ci
IN IR-50 120 Ci
SPEC C-1 150 Ci
Ir-192 Amersham 91818 20 Ci Amersham 650L 240 Ci
Ir-192 Amersham A424r 240 Ci Amersham 550 -SU 120 Ci
22 Amersham 650L 240 Ci
Amersham 820 1,000 Ci
Amersham 855 960 Ci
Ir-192 Amersham A424r 240 Ci Amersham 550 -SU 120 Ci
9 Amersham 650L 240 Ci
Amersham 820 1,000 Ci
Amersham 855 960 Ci
IN IR-50 120 Ci
SPEC C-1 150 Ci

Item 8: Financial Assurance and Recordkeeping for Bcommissioning

Rule: 12VAC5-481-100, 12VAC5-481-450 C, 12VAC5-481-490, 12VAC5-481-500, 12VAC5-481-510,
12VAC5-481-570, 12VAC5-481-571, 12VAC5-481-1161

Criteria: Industrial radiography licensees authorized to possess sealed sourcesngpradioactive material
in excess of the limits specified 12VAC5-481-450 Cmust provide evidence of financial assurance for
decommissioning.

Licensees are required to maintain, in an identified location, decommissiocamgseelated to structures and
equipment where devices are used or stored and records related to leaking doceosges must transfer
these records important to decommissioning either to any new licensee loefused activities are transferred
or assigned in accordance witRVAC5-481-500 B or to the agency before license is terminated.

Discussion: The requirements for financial assurance are specific to the types andegpiahtédioactive
material authorized on a license. Most industrial radiography applicants emsks do not need to comply
with the financial assurance requirements because the thresholds for sealkesl smitaining radioactive
material are 3.7 x £Bq (10,000 curies) of cobalt-60 and 3.7 X Bg (100,000 curies) of cesium-137 or
radioactive material with half-lives less than 120 days (e.g., iridium-IB3)s, a licensee would need to
possess hundreds of sources before the financial assurance requirements waulgSiapplthe standard
industrial radiography license does not specify the maximum number of sourdbe thegnsee may possess
(allowing the licensee flexibility in obtaining sources/devices as mewithout amending its license), it
contains a condition requiring the licensee to limit its possession of sources ttiegiantirequiring financial
assurance for decommissioning. Applicants and licensees desiring to possess exceeding the threshold
amounts must submit evidence of financial assurance.
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The same rule also requires that licensees maintain records importardgrtordssioning in an identified
location. All industrial radiography licensees need to maintain records olusésieind equipment where
radioactive material was used or stored. As-built drawings with modinsadf structures and equipment
shown as appropriate fulfill this requirement. If drawings are not availat@asees shall substitute appropriate
records (e.g., a sketch of the room or building or a narrative description ofédhe@meerning the specific
areas and locations. If no records exist regarding structures and equigmentadioactive materials were
used or stored, licensees shall make all reasonable efforts to createcsudh based upon historical
information (e.g. employee recollections). In addition, if radiographydmesnhave experienced unusual
occurrences (e.g., incidents that involve spread of contamination, leaking sourgeslsdheeed to maintain
records about contamination that remains after cleanup or that may have spnaadédssible areas.

Response from Applicant:

Item 8 Financial Assurance And Recordkeeping For Bcommissioning (Check both boxes)

[0 We shall maintain drawings and records impurta decommissioning and will transfer these rdsdo a new licensee before
licensed activities are transferred in accordanitle 12VAC5-481-500 Bor assign the records to the agency before tbadie
is terminated.

AND

[0 Iffinancial assurance is required, submitlevice pel2VAC5-481-450 C

If financial assurance is required, submit the documentation required 12\M&€5-481-450 C NRC
NUREG-1757, Vol. 3, ‘Consolidated NMSS Decommissioning Guidance: Financial AssuRemordkeeping,
and Timeliness’ dated September 2003 contains acceptable wording for each meelémsized by the
regulation to guarantee or secure funds. This document is available from thedRi®: atwww.nrc.govor
the agency upon request.

Item 9: Facilities and Equipment

Rule: 12VAC5-481-450 A, 12VAC5-481-630, 12VAC5-481-640, 12VAC5-481-720, 12VAC5-481-780,
12VAC5-481-840, 12VAC5-481-850, 12VAC5-481-860, 12VACS5-481-1200 A, 12VAC5-481-1280,
12VAC5-481-1420, 12VAC5-481-1520

Criteria: Licensees must specifically identify and describe permanent raghigrinstallations, field stations,
and any other locations where radiography will be conducted.

Discussion A permanent radiographic installation is an enclosed shielded room, cell, or vadtatetl lat a
temporary jobsite, in which radiography is performed. A facility is congidpermanent’ if it is intended to
be used for radiography, even if radiography is rarely performed there. The ofatue installation, rather
than the frequency of use, determines a permanent radiographic installatioadiddraphic operations
conducted at locations of use authorized on the license must be conducted in a permaneayhadiog
installation unless specifically authorized by VDH. If licensees reeérform radiography at their place of
business outside of a permanent radiographic installation due to unique circumstenitesi(to be
radiographed is too large for the facility), then VDH must authorize this methakofin this case, two
individuals must be present whenever radiographic operations occur outside of a perathographic
installation.
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The one primary (and perhaps the most important) reason licensees have for conadicigngphy in a
permanent radiographic installation is that they can limit access. Intordesure this control, a permanent
radiographic installation located on the ground, must be enclosed by a minimum of faledshialls
(otherwise the floor must also be shielded). The use of materials, that dolisttaéig provide shielding, do
not qualify. Areas outside of the facility generally should qualify as urctest areas. While the area outside
of a permanent radiographic installation should qualify as an unrestricte(il.@raaot to exceed 2 mR in one-
hour), the rule does not specify radiation limits in order to allow for desigibifigxfor moving equipment

into and out of the permanent radiographic installation, or other considerations. If tbétfainstallation
does not qualify as a restricted area, or if no roof exists, mechanical exstestions (fence, etc.) must be
utilized and additional administrative controls must be imposed to ensure that unveaetsiaan be gained
only through extraordinary effort. All entrances into the installation musttésdocked with required control
devices as per2VAC5-481-1280Unless all entrances are locked, at least one radiographer must be present a
the facility whenever radiography is being performed.

A field station is a facility where licensed material may be storedeat asd from which equipment is
dispatched. Radiographic operations may be conducted in a permanent radiografiatooinstaat the place
of business in the same manner as described above.

A restricted area is an area that licensees limit access for the pafpweeecting individuals from undue risks
from exposure to sources of radiation. A restricted area cannot include ackas ussdential quarters,
consequently industrial radiography devices must not be stored in motel rooms arlsgatians.

Requirements for a permanent radiographic installation:

e Each access point is equipped with a visible-audible signal system. The vgblasactivated by
radiation whenever the source is exposed. The audible signal will sound if angerte &nter the
installation while the source is exposed. The requirement for the visible-asidide system is in
addition to other measures that may be taken to prevent access to the installation|skdta
doors.

As an alternative to the visible-audible alarm system, it is acceptabszta control system that will
reduce the radiation level if the entrance to a high-radiation area is opemethelsource is out.
The system must be automatic and independent of radiography personnel actienalténmative is
planned, provide a description of the system.

e Diagram depicting the shielding, layout, and audible-visual alarms. A diagr&eiotallation is
helpful in evaluating the shielding and determining compliance with rules negaestricted and
unrestricted areas, location of access points, and locations of audible-visible. diigare 1 shows
an example installation diagram.
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Figure 1. Diagram of a Permanent Radiographic Installation.

Calculations or survey results of radiation levels: For a determinatiortaifaien adequacy,

provide information showing that the radiation level in all directions around thdatstal

including the roof, will not exceed a dose of 0.02 mSv (2 mrem) in any one hour. Take intd accoun
the highest quantity of radioactive material that will be used in the installatid any limitations on
source positioning in the installation. Radiation doses in all directions aroundttilatiios that

are below 0.02 mSv (2 mrem) in any one-hour are considered acceptable. If thenrddsds will
exceed 0.02 mSv (2 mrem) in any one-hour, then steps should be taken (use lower-aatbéty sou
use collimator, or move setup farther away) to reduce the radiation to the accttabl

A radiation level on the roof that exceeds 1.0 mSv (100 mrem) in one hour at 30 cm from tlee surfa
is considered aHigh Radiation Aredand requires special precautions to control access to the area.
Licensees should make efforts to lower a radiation level exceeding 1.0 mSv @@pimany one

hour by using additional shielding, collimators, or other engineering controlstodhef a fixed
radiography cell is a potentially occupied area, and applicants must demathstiraie individual
member of the public could receive effective doses in excess of 0.02 mSv (2 mrasnpimeanour

or 1 mSv (100 mrem) in a year.
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Provide the following as applicable:
e If radiography is planned in a permanent radiography installation or atsta (including field
stations with permanent exposure cells), provide the following information for restetation:

An annotated sketch or drawing of the facility and its surroundings. The cedhech the
sketch or drawing is made. The same scale should be used for all sketches angspiiasvi
recommended scale is 1/4 inch = 1 foot. Drawings to this scale that do not fit on 8 2" X 11”
paper may be provided as sectional drawings;

The type, thickness and density of shielding materials on all sides, includingaharftl the
roof;

The locations of entranceways and other points of access to the facility;

A description of the areas adjacent to the facility and the distance to thaselaclude
information on areas adjacent to, above, and below the facility;

A description of the general location of each proposed permanent installagdridisem 4
(e.g., located in an industrial park, an office complex, etc.) and its current @sg; pfoposed
permanent installation is a private residence, provide diagrams of the irstahat include the
building, the proposed restricted area(s), and adjacent areas, including above aridebelow
restricted areas; provide commitments that restricted areas do not iredicential quarters,
and explain how radiation levels in unrestricted areas will be maintainessahan 1 mSv (100
mrem) per year,

A description of the visible-audible signal system or entrance controhsyste its location.
The results of radiation-level calculations or actual radiation measureadatent to, above,
and below the installation. The radiation dose in all directions around the installatiadjng
the roof, should not exceed 0.02 mSv (2 mrem) in any one hour. Clearly identify the type of
source (isotope), the amount of radioactive material in the source, and the posh®samirce
within the installation for the calculations or measurements.

e Variances will be considered if construction requirements preclude shigidimgdf in order to
meet the requirement not to exceed 0.02 mSv (2 mrem) in any one hour. Provide the following
information to obtain approval for a variance:

Procedures for ensuring that no individual is on the roof or could gain access to theingpf dur
radiography;

Means of preventing access to the roof;

A commitment that the roof will be posted witGdution (or Danger) Radiation Aréaigns;
Steps taken to minimize radiation on the roof; and

Limitations (if needed) on positioning of sources or type (isotope) and amountaHatak
material that may be used in the installation to ensure that areas adjacent toamat ietow

the installation will be unrestricted areas during the performance of rapliggra

e If radiation doses on the radiography installation roof exceed 1.0 mSv (100 mrem) in dopgne
then provide the following information in addition to the items above to apply for this va&rianc

A commitment that the roof will be posted witGdution (or Danger) High Radiation Aréa
signs;

Evidence of constant surveillance of the roof by closed circuit TV,

Fluctuation of the dose rate;

A description of a control device that would automatically reduce the radiav@ntdel mSv
(100 mrem) in any one hour at 30 cm from the radiation source if someone accessefs d#mel
A description of a control device that activates a visible-audible signaltsoatiiean individual
accessing the roof and the radiographer on duty are made aware of the entry.
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e Field Stations:

— Describe the storage location(s) at the address(es) liskean and submit a diagram showing
where the radiography camera will be stored at the field stations. tidibather or not
radiography will be performed at the place of business outside of a permanegagaityo
installation. If radiography will be performed at a site outside of ageent radiography
installation, provide a diagram of the location where radiography may be petfandets
surroundings, including a description of adjacent property;

Response from Applicant

Item 9 Facilities And Equipment (Check box and attach requested information)

[0  We will submit the required information addig in the section titled ‘Facilities and EquipmeaitVAREG ‘Guidance for Industrial
Radiography Use’.

Note: Certain records described in the rule pertaining to radiatiorysatst need to be on file at these field stations and
each temporary jobsite.

Radiation Safety Program
Item 10: Radiation Safety Program
Rule: 12VAC5-481-450, 12VAC5-481-500, 12VAC5-481-630, 12VAC5-481-990, 12VAC5-481-1200

Criteria: A radiation protection program must be established and submitted to the agentybthpar
application. The program must be commensurate with the scope and extent oésiftivithe use of licensed
materials in industrial radiography. Each applicant for an industrial ragibgilicense must develop,
document, and implement a radiation protection program containing the followinghedeme

e Steps to keep radiation exposures as low as reasonably achievable (ALARA);

e Description of equipment and facilities adequate to protect personnel, the pabiiea
environment;

Conduct of licensed activities by individuals qualified by training and experience

Written operating and emergency procedures;

Program to inspect the job performance of radiographic personnel ;

Description of organization structure and individuals responsible for ensuring iergkgion of
radiation safety program; and

e Records management.

Discussion The specific components of the applicant's radiation safety program areddetdilis guide.
Some topics will not require the applicant to submit information as part of an aipplidatt simply provide
the applicant with guidance to comply with a specific VDH requirement.
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Item 10.1: Radiation Safety Program Audit
Rule: 12VAC5-481-450, 12VAC5-481-500, 12VAC5-481-630, 12VAC5-481-990

Criteria : Licensees must review the content and implementation of their radiationtiprofgograms annually
to ensure:

e Compliance with VDH and DOT requirements, and the terms and conditions of the;license
e Occupational doses and doses to members of the public that are ALARA; and
e Records of audits and other reviews of program content are maintained fos.3 year

Discussion Appendix | contains a suggested annual audit program that is specific to industrial naldyogra
and is acceptable to the agency. All areas indicat@gpendix | may not be applicable to every licensee and
may not need to be addressed during each audit.

Audit records acceptable to the agency should contain the following information:

Date of audit;

Name of person(s) who conducted the audit;
Names of persons contacted by the auditor(s);
Areas audited;

Audit findings, and corrective actions; and
Follow-up.

It is essential that once identified, problems be corrected in a timelyemaNRC Information Notice (IN) 96-

28, ‘Suggested Guidance Relating to Development and Implementation of erdsdtion’ provides

guidance on this subject. The agency will review the licensee's audis i@sdldetermine if corrective actions
are thorough, timely, and sufficient to prevent recurrence. If violations ariele by the licensee and these
steps are taken, the agency can exercise discretion and may elect na toatéBon. The agency’s goal is to
encourage prompt identification and prompt comprehensive correction of violations anehdefs.

Response from Applicant

Iltem 10.1 Radiation Safety Program Audit

The applicant is not required to submit its auditgpam to the agency for review during the liceggihase. This matter will be
examined during an inspection.

[tem 10.2: Termination of Activities

Rule: 12VAC5-481-100, 12VAC5-481-450, 12VAC5-481-490, 12VAC5-481-500, 12VAC5-481-510,
12VAC5-481-570, 12VAC5-481-571, 12VAC5-481-1161

Criteria: The licensee must do the following:

e Notify the agency, in writing, within 60 days of:
— The expiration of its license;
— A decision to permanently cease licensed activity at the entire siteoy separate building or
outdoor area if it contains residual radioactivity making it unsuitable feaselaccording to
VDH requirements;
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— No principal activities have been conducted at the entire site under the hoeaseeriod of 24
months;
— No principal activities have been conducted for a period of 24 months in any separaig buildi
or outdoor area if it contains residual radioactivity making it unsuitable faselaccording to
VDH requirements.
e Submit a decommissioning plan, if required13vAC5-481-510 F;
e Decommissioning, as required bgVAC5-481-510 &12VAC5-481-1161;
e Submit to the agency, a completed VDH form ‘Certificate of Disposition oéiéds’ (Appendix
B) and demonstrate that the premises are suitable for release for umesisete.g. results of final
survey); and
e Before a license is terminated, send the records important to decommissioimaeggency as
required byl2VAC5-481-571 D If licensed activities are transferred or assigned in accordance with
12VAC5-481-500 B transfer records important to decommissioning to the new licensee.

Discussion:For guidance on the disposition of radioactive materiallteeell ‘Waste Management’. For
guidance on decommissioning records, Is&m 8 ‘Financial Assurance and Record Keeping for
Decommissioning’.

Response from Applicant:

Iltem 10.2 Termination Of Activities (Check box )

[0 we will notify the agency, in writing, withinG3days of the decision to permanently cease rativ@amaterial use.12VAC5-481-500)

Item 10.3: Instruments

Rule: 12VAC5-481-450 A, 12VAC5-481-490 B, 12VAC5-481-750, 12VAC5-481-1000, 12VAC5-481-1240,
12VAC5-481-1260, 12VAC5-481-1270, 12VAC5-481-1330, 12VAC5-481-1410

Criteria: A radiation survey meter intended for industrial radiography that utdealed radioisotope sources
should be capable of accurately measuring the radiation fields produced bgl#dteradiography source
currently in use, and be visually checked for damage and for proper operation éttkacource or other
appropriate means, such as an exposure device, before use on each day it is to be usecy Tinteushall
be calibrated at intervals not to exceed 6 months and after each servicey fexbattery changes). Written
procedures are required for inspection and routine maintenance of the surveywietérss to be performed
at intervals not to exceed 3 months or before the first use thereafter to enperefyonctioning of components.

Discussion The licensee shall keep an adequate number of appropriate radiation surueyeinistithat are
both calibrated and operable, at each location where radioactive matersantgo make the required
radiation surveys. The instrument shall be capable of measuring a rang&@mSv (2 mrem) per hour
through 10 mSv (1 rem) per hour. Each radiation survey instrument shall be calibrated/alsinbt to
exceed 6 months and after instrument servicing, except for battery ch&egesds of survey instrument
calibrations will be retained for a minimum of 3 years. Records are to beahageipment problems and
maintenance performed and these shall be retained for 3 years.
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Response from Applicant

Item 10.3 Instruments (Check all boxes that apply)

[0 We will possess and use radiation survey rgtérat meets the Criteria in the section titlectruments’ in VAREG
‘Guidance for Industrial Radiography Use'.

AND EITHER

[0 The calibration will be performed by a VDH, BRr another Agreement State licensee specificaitiiorized to perform instrument
calibration.

OR

We will follow the survey meter calibrationgmedures in accordance with Appendix J in VAREGit@uce for
Industrial Radiography Use’.

OR

We will submit alternate procedures. (Procedare attached)
Note: Identify the qualifications of the individuals whall perform the calibrations if performed by thppdicant.

Note: For detailed information about survey instrument calibration, refANISI N323-1978, ‘Radiation Protection
Instrumentation Test and Calibration’. Reaffirmed 1993 copies may be obti@nmethe American National Standards
Institute, 1430 Broadway, New York, NY 10018.

Item 10.4: Material Receipt and Accountability

Rule: 12VAC5-481-100, 12VAC5-481-450, 12VAC5-481-500, 12VAC5-481-570, 12VAC5-481-571,
12VAC5-481-840, 12VAC5-481-900, 12VAC5-481-980, 12VAC5-481-1090, 12VAC5-481-1260, 12VACS5-
481-1400, 12VAC5-481-3091, 12VAC5-481-3100

Criteria: Licensees must do the following:

e Maintain records of receipt, transfer, and disposal of sources/devices; and
e Conduct physical inventories at quarterly intervals (not to exceed 3 monthsptmifor all
sources of radiation and for devices, including devices containing depleted uranium;

Discussion Licensed materials must be tracked from ‘cradle to grave’ in order to essotmtability;
identify when sources/devices may be lost, stolen, or misplaced; and ensure ploas#ssion limit stated on
the license is not exceeded.

Conduct physical inventories (i.e., locate, verify the presence of the ahaded account for it in material
transfer record) at quarterly intervals (not to exceed 3 months) to accoattsealed sources and devices
containing depleted uranium.

Maintain inventory records that contain the following types of information:

e Radionuclide and amount (in units of Bq or curies) of radioactive material in eae seatce;

¢ Manufacturer's name, model number, and serial number of each sealed source;

¢ Manufacturer's name, model number, and serial number of each device containingl deatetan
or radioactive material;

e Location of each sealed source and device;

e Date of the inventory; and

e Name of individual performing inventory.
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‘Cradle to Grave’ accountability refers to maintaining the radioactaterial from the moment it becomes a
part of your organization through performing the physical inventories (ensbengaterial’s location, etc)
until it leaves your organization (through transfer, return to manufacturgbdist, or disposal to properly
licensed facility).

Response from Applicant

Iltem 10.4 Material Receipt And Accountability (Check box)

[0 Quarterly physical inventories (not to exc8emonths) will be conducted of all sealed sourcelar devices containing
radioactive material (including depleted uraniumdl ghe information contained in the discussionieaditled ‘Material
Receipt and Accountability’ in VAREG ‘Guidance fiodustrial Radiography Use’ will be documented.

Item 10.5: Leak Tests

Rule: 12VAC5-481-180, 12VAC5-481-740, 12VAC5-481-1010, 12VAC5-481-1150, 12VAC5-481-1200,
12VAC5-481-1250, 12VAC5-481-1420

Criteria: VDH requires testing to determine whether there is any radioactkegledrom the source or from
devices containing depleted uranium shielding. The agency finds testing to jpialblecé it is conducted by
an organization licensed by VDH, NRC, or another Agreement State, or conductedrdaace with
procedures approved by the agency.

Discussion Manufacturers, consultants, and other organizations may be authorized hyheDIRC or

another Agreement State to either perform the entire leak test seqoeatteef licensees or provide leak test
kits to licensees. In the latter case, the licensee is expected to tadakttest sample according to the device
manufacturer's and the kit supplier's instructions and return it to the kit suppksafoation and reporting
results. Licensees may also be authorized by VDH to conduct the entire lesdqtesice themselves.
Measurement of the leak-test sample is a quantitative analysis rgghainnstrumentation used to analyze the
sample be capable of detecting 185 Bq (0.005 microcurie) of radioactivity.

Sealed sources containing radioactive material must be leak testedvaismet to exceed 6 months and DU
devices tested at intervals not to exceed 12 months.

Response from Applicant

Item 10.5 Leak Tests(Check one box)

[] Leak tests will be performed by an organizatathorized by VDH, the NRC or another AgreemenateSto provide leak
testing services to other licensees; oudigg a leak test kit supplied by an organizalicensed by VDH, the NRC or
another Agreement State to provide leakkits to other licensees according to kit supplimstructions.

List the name and license number of ogtion authorized to perform or analyze leak t8gieCify whether VDH, NRC, or
another Agreement State):

Organization Name License Number

Issuing Entity

Note An alternate organization may be used to performnalyze leak test, without amending the licepsavided the
organization is specifically authorized\6pH, the NRC or another Agreement State.

OR

We will perform our own leak testing and saenghalysis. We will follow the procedures in ApgerK of VAREG
‘Guidance for Industrial Radiography Use'.

OR
We will submit alternative procedures. (Praged are attached)
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Note: Requests for authorization to perform leak testing and sample anaily4ie reviewed on a case-by-case basis and,
if approved, VDH staff will authorize via a license condition.

Item 10.6: Occupational Dosimetry

Rule: 12VAC5-481-630, 12VAC5-481-640, 12VAC5-481-690, 12VAC5-481-700, 12VAC5-481-710,
12VAC5-481-750, 12VAC5-481-760, 12VAC5-481-770, 12VAC5-481-1030, 12VAC5-481-1040, 12VACS5-
481-1350, 12VAC5-481-2280

Criteria . Licensees must provide to employees dosimetry processing that hasdreéited under the

National Voluntary Laboratory Accreditation Program (NVLAP) operatgthe National Institute of Standards
and Technology (NIST).

Table 7: Occupational Dose Limits For Adults

Occupational Dose Limits for Adults (12VAC5-481-640)

Body Location Dose (Annual)
0.05 Sv (5 Rem)

Total Effective Dose Equivalent (TEDE

N—r

Dose to the skin of the whole body or

any extremity* 0.5 Sv (50 Rem)

Dose to lens of the eyes 0.15 Sv (15 Rem)

*Extremities includes the arms below the elbows and the legs below tise knee

Discussion The licensee may not permit any individual to act as a radiographer or a rpdestgrassistant
unless, at all times during radiographic operations each individual wears, on the thumbkaody, a
combination of a direct-reading dosimeter (pocket dosimeter or electrosanpédosimeter), an operating
alarm ratemeter, and either a film badge or optical stimulated laonn&ISL) or similar approved device. At
permanent radiography installations where other appropriate alarmivagring devices are in routine use,
wearing an alarming ratemeter is not required. The pocket dosimetersanest range from zero to 2 mSv
(200 mrem), must be recharged at the start of each shift, and must be checked forespwase to radiation
at intervals not to exceed 12 months. Electronic personal dosimeters may only lveplaeel of ion-chamber
pocket dosimeters. Alarming ratemeters must be preset to give an igiaairas a dose rate of 5 Sv/hr (500
mrem/hr) and must be calibrated for correct response at intervals not td é2ceenths.

Film badges, OSLs or similar approved devices must be replaced at frequentesxceed 1 month.
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Response from Applicant:

Item 10.6 Occupational Dosimetry (Check all boxes that apply)

[1  We will provide dosimetry processed and evaddy a NVLAP-approved processor that is exchamgewthly.
AND

[] The required personnel monitoring equipmentitiding O to 2 mSv (200 mrem) dosimeters or etextr personal dosimeters,
will be worn by radiographic personnel.

AND
Alarming ratemeters set to alarm at plus arusi20% of 500 mrem/hour will be worn by all radaghy personnel.

Note: Radiography personnel at permanent radiograptaliations where other appropriate alarming omivey devices are in use do nc
need alarming ratemeters.
AND
Pocket dosimeters and alarm ratemeters witheeked for correct response at intervals nokéeed 12 months.
AND EITHER
[0 If adjustment is necessary, the devices wltdéturned to the manufacturer.
OR

[0 If adjustment is necessary, procedures farstdjents are described.

Note: To obtain a copy of the NIST Publication 810, ‘National Voluntary Laboratocyeditation Program, 1997
Directory’, contact the Superintendent of Documents, U.S. Governmieting§Office, Washington, DC 20402-9225.
(For information on the program call NIST at 301-975-3679). Also NVLAP maingadfieectory of accredited
laboratories on the Internet which is updated quarterly. The URL for N¥dAdme page on the internet is
http://ts.nist.gov/nviap

ltem 10.7: Public Dose

Rule: 12VAC5-481-630, 12VAC5-481-720, 12VAC5-481-730, 12VAC5-481-840, 12VAC5-481-1050,
12VAC5-481-1230, 12VAC5-481-1280, 12VAC5-481-1330, 12VAC5-481-1370, 12VAC5-481-3080

Criteria : Licensees must do the following:

e Ensure that radiography devices will be used, transported, and stored in such & maytbers of
the public will not receive more than 1 mSv (100 mrem) in a year, and the dose frosedice
operations in any unrestricted area will not exceed 0.02 mSv (2 mrem) in any onenbour; a

e Control and maintain constant surveillance over devices that are not in storageuaadteeed
devices from unauthorized removal or use.

Discussion Operating and emergency procedures that address security and survehitaridebe sufficient to
limit exposure of the public during use and after accidents. Public dose is controllatl, tay pasuring that
devices not in use are stored securely (e.g., stored in a locked area) to prevéoriaedwdccess or use. If
devices are not in storage, then authorized users must maintain constant surveillance

Public dose is also affected by the choice of the permanent radiograpHlatiostand storage locations and
conditions. An example of a properly stored device would be a locked room a sufficienteisbm any
individual, especially personnel. Use of area monitors such as an OSL is anldecaptns of demonstrating
compliance with the annual limit of 1 mSv (100 mrem) in unrestricted areas.
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Use the concepts of time, distance, and shielding when choosing a permangnapadianstallation or
storage location. Decreasing the time spent near radiographic operationsingdheadistance of the device
from occupied locations, using shielding material (i.e., high density concretebkulk, or lead sheets), and
implementing conservative operating procedures (i.e., use of collimatordtordithe direction of exposures
towards the floor) will reduce the radiation exposure of personnel and members of tbe Alibinatively, the
remote location of and access to a permanent radiographic installation could prewdrgrsnof the public
from receiving 1 mSv (100 mrem) in a year.

If, after an initial evaluation, a licensee makes changes affébengermanent radiographic installation
storage area (e.g., changing the location of devices within the storageeare@ang shielding, adding devices,
changing the occupancy of adjacent areas, moving the storage area to a nem),tlcan the licensee must
perform a new evaluation to ensure that the public dose limits are not exceededieeslate properly
secured.

Response from Applicant

Item 10.7 Public Dose

No response is required, in this licemgplication, however the licensee’s evaluatiopuflic dose will be examined during an
inspection.

Note: Appendix L provides additional information for determining that radiation doses for liteesee personnel and
members of the public will not be exceed allowable limits.

Item 10.8: Quarterly Maintenance

Rule: 12VAC5-481-630, 12VAC5-481-1210, 12VAC5-481-1260, 12VAC5-481-1270, 12VAC5-481-1290,
12VAC5-481-1330, 12VAC5-481-1430, 12VAC5-481-1450, 12VAC5-481-3130

Criteria : The licensee shall have written procedures for inspecting and maintadiographic exposure
devices, source changers, associated equipment, transport and storage com@isngeainstruments.
Inspection and maintenance must be conducted at intervals not to exceed every 3 moriths, theldest use
thereafter, to ensure the proper functioning of components important to safety.efisedi must also have
procedures necessary to maintain the Type B packaging used to transportivadaierials, ensure that
Type B packages are shipped properly, and maintain Type B packages in accontative Certificate of
Compliance (COC) issued by NRC or other agencies approving such transpogegsacka

If equipment problems are found, the equipment must be withdrawn from service umtdepacords are
required.

Discussion These procedures are intended to allow the licensee's staff to evaluateceduigea in
radiography for safe continued use, to provide a record of this evaluation, and to guide therstaffenance.
Equipment found to be unsuitable for service must be withdrawn until repair and an evaluagturfoto
service is made. These procedures may be based on the manufacturer'sretairans. The procedures are to
be specific to the equipment. For example, radiography drive cable assemblidssghcebned and lubricated
(when operationally appropriate) in accordance with the recommendations of {eaumanufacturer or the
cable manufacturer or alternatively, with any lubrication and cleaningweeadations established by the
industrial radiography community.
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Procedures are also required for Type B packaging used to transport radioeterials. These procedures are
to be used for shipping and maintenance, and may be properly drawn from the manisfacogedures and
information submitted as a basis for the COC or other transport package approval.

Response from Applicant:

Item 10.8 Quarterly Maintenance (Check both boxes)
[0 We have included procedures for quarterly memiance as part of the operating and emergencgguoes.
AND

[0 Before using a new sealed source/device caatibim we will have written inspection and maintecs procedures that address
the use of new equipment as a Type B transportgggckin addition, we will provide training to radraphic personnel before
using a new sealed source/device combination.

Operating and Emergency Procedures
Item 10.9: Operating and Emergency Procedures

Rule: 12VAC5-481-450, 12VAC5-481-630, 12VAC5-481-840, 12VAC5-481-860, 12VAC5-481-880,
12VAC5-481-900, 12VAC5-481-1090, 12VAC5-481-1100, 12VAC5-481-1110, 12VAC5-481-1200,
12VAC5-481-1330, 12VAC5-481-1480, 12VAC5-481-1520, 12VACS5-481-2260

Criteria: Operating and emergency procedures must be established and submittedyémtlyeas part of the
application package. In addition, if radiographers will perform other operations sswhres exchange, leak-
testing, and quarterly (not to exceed 3 months) inspection and maintenance of equippneipiticde
procedures and instructions for these operations should be included in the operatingrgedagnpeocedures.

Each licensee must develop, implement, and maintain operating and emergency preoadaireag the
following elements:
e Instructions for maintaining security during storage and transportation;
Instructions to keep radiography devices under control and immediate sapeedlaring use;
Steps to take to keep radiation exposures ALARA;
Steps to maintain accountability during use;
Steps to control access to work sites;
Use of personnel monitoring and radiation survey equipment;
Instruction for packaging and transporting licensed material; and
Steps to take and whom to contact when an emergency occurs.

Discussion The purpose of operating and emergency procedures is to provide radiography pergonnel w
specific guidance for all operations they will perform. These topics shouftloeed in the operating and
emergency procedures and need not be presented in order of importance. A segqtuiehpabsedures and
instructions from the beginning to the end of the workday is an acceptable format. tibrstrier non-routine
operations, for example, quarterly (not to exceed 3 months) inspection and maintenasicarnent
calibration, may be included as separate appendices.

It is not necessary for operating and emergency procedures to be spexiharticular make and model of
exposure device, source exchanger, or survey instrument. Procedures submittegieiocthsteould provide
sufficient guidance and instruction for each specific type of device. For exayoplmay submit a single
operating procedure for crank-out regardless of the manufacturer and/oresopi@giting procedure for
pipeliner exposure devices regardless of manufacturer.
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Applicants who plan to conduct lay-barge, offshore platform, or underwater radiograplegaired to have
their procedures approved by the agency. If you plan to conduct lay-barge, ofiistiiamen or underwater
radiography, your radiation safety program will be reviewed to assuri¢ tatains procedures that
specifically address:

Transport of licensed material,

Storage facilities for licensed material;

Methods for restricting access to radiation areas;

Radiation safety procedures and radiographer responsibilities unique today-bar

offshore platform, or underwater radiography;

e Radiographic equipment and radiation safety procedures unique to underwater
radiography;

e Methods appropriate for use of equipment in water environments;

e Applicable inspection and maintenance procedures unique to lay-barge, offshore
platform, or underwater radiography equipment; and

e Emergency procedures unique to lay-barge, offshore platform, or underwater

radiography.

Operating and emergency procedures must be submitted to the agencyefar revi

Note that providing specific operating and emergency procedures for allgammanufacturer’'s make and
model number will require an amendment to the license to obtain VDH's authorizateonder sealed
source/device combination.

Response from Applicant:

Item 10.9 Operating and Emergency Procedures
Operating and emergency procedures must be subrtitthe agency for review.

Item 10.9.1: Handling and Use of Sealed Sources aR&diography Exposure Devices

Rule: 12VAC5-481-1210 C, 12VAC5-481-1330
Criteria : Licensees need to establish operating and emergency procedures.

Discussion There are two types of devices normally used for radiography, crankout, andepip&lere
should be separate instructions for each type of device. Separate instruetioosrecessary for each
different model of a given type of device since the operation of each typensiabsthe same regardless of
the manufacturer. Some applicants may choose to use one basic instructioorémkallit devices; others may
choose to have separate instructions for each model. Either approach is acceptable.

Specific procedures should be required for performing source exchanges, includengt tieosporary jobsites,
field stations, and in a permanent radiographic installation. The procedures shouldwariangs of areas of
concern during source exchanges. Recent incidents of sources becoming distodgbd thielded position
indicate the importance of training personnel in the appropriate techniquesdurescghould require the use
of survey instruments, dosimetry, and surveys during and after movement of sources.
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Response from Applicant

Item 10.9.1 Handling And Use Of Sealed Sources ArRhadiography Exposure DevicegCheck box)

[0 We have included the following in the operatand emergency procedures:

Step-by-step instructions for using each type dfagraphic devices;
Instructions for performing source exchanges; and
Instructions for crankout devices should be sepdratm those for pipeliner devices.

Note: Manufacturers' manuals and similar documents should not be incotpiotatéhe procedures, rather, information
should be extracted from them and paraphrased.

Appendix M provides information for applicants to consider when developing their proceduresritirgpe
radiography equipment.

Item 10.9.2: Methods and Occasions for Conducting &liation Surveys

Rule: 12VAC5-481-720, 12VAC5-481-730, 12VAC5-481-900, 12VAC5-481-1210, 12VAC5-481-1220,
12VAC5-481-1240, 12VAC5-481-1250, 12VAC5-481-1360, 12VAC5-481-2980, 12VAC5-481-3080

Criteria : Perform radiation surveys during use, movement, and storage of licensed natersire its safe
use and comply with regulatory requirements.

Discussion In general, surveys need to be made whenever a source is manipulated or moved. Surdeys shou
be made with a radiation survey instrument calibrated in accordanc&2M#&(C5-481-1240 The following

table provides examples of surveys, made during radiographic and associatedrspiatt should be included

in the operating and emergency procedures.
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Table 8 Surveys Required for Radiographic Operations

Type of Radiation Survey

Frequency

Requirement

Boundary of restricted area at tempora
jobsite does not exceed 0.02 mSv (2
mrem) in any one hour

apuring the first exposure for eack
set up of radiographic device

|
12VAC5-481-720

Unrestricted area in vicinity of
permanent radiographic installation or
storage area does not exceed 1 mSv
mrem) per year

At intervals not to exceed 12
100nths

12VAC5-481-730

External radiation levels when a
package is received and opened

Each receipt of package

12VAC5-481-900

Exposure rate does not exceed 2 mSy
(200 mrem/hr) on surface and 0.1
mSv/hr (10 mrem/hr) at one meter

fhr
Each installation of new source ir
exposure device

1 12VAC5-481-1210 A

Exposure rate does not exceed 2
millisieverts (200 millirem) per hour at
any exterior surface, and 0.1
millisieverts (10 millirem) per hour at 1
meter from any exterior surface with th
sealed source in the shielded position

Each installation of new source ir
a storage container or source
changer

e

'I
12VAC5-481-1220

Contamination level for leak tests of
sealed sources does not exceed 185
(0.005 microcuries)

BA\t intervals not to exceed 6
months

12VAC5-481-1250 C

Contamination level for leak test of S
tube of exposures device does not
exceed 185 Bqg (0.005 microcuries)

At intervals not to exceed 12
months

12VAC5-481-1250 E

Confirm source has returned to a
shielded position

After every radiographic exposur

12VAC5-481-1360 2

D

Confirm source is in shielded position

After every source exchange or
exposure device is placed in
storage

12VAC5-481-1360 3

Exposure rates meet labeling of packe
(i.e., Yellow Il) and determine
Transportation Index

\dgevery movement of licensed
material on public roads

12VAC5-481-2980 A

Exposure rates in and around vehicle
not exceed 0.002 mSv/hr (2 mrem/hr)
driver's seat, 2 mSv/hr (200 mrem/hr)
surface and 0.1 mSv/hr (10 mrem/hr)
2 meters from vehicle

do

iEvery movement of a package
olabeled Yellow llI

At

12VAC5-481-3080

Response from Applicant

Item 10.9.2 Methods And Occasions For Conductin

gd&liation Surveys (Check box)

[] We have included in the operating and emengpnacedures all surveys as described in the setitled
‘Methods And Occasions For Conducting Radiatiorv8ys’ in VAREG ‘Guidance for Industrial Radiograpbige’.
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Item 10.9.3: Methods for Controlling Access to Radigraphic Areas

Rule: 12VAC5-481-780, 12VAC5-481-840, 12VAC5-481-860, 12VAC5-481-1230, 12VAC5-481-1280,
12VAC5-481-1290, 12VAC5-481-1300, 12VAC5-481-1330, 12VAC5-481-1370, 12VAC5-481-1380,
12VAC5-481-1460, 12VAC5-481-1500

Criteria: Each licensee must control access to areas where licensed matstiedri used or stored to prevent
the unnecessary exposure of members of the public. This can be achieved through the tisg,dfypos
locking devices and areas where licensed materials are stored, and amnimgjrtionstant control and
continuous surveillance of areas where radiographic operations are conducted.n@pathémergency
procedures should include steps for radiographic personnel to ensure that acoesseo ftaterials is
controlled for the types of operations that will be performed.

Discussion
1. Field/Temporary Jobsites

When radiographic operations are performed outside a permanent radiographitiarstati(east two
gualified radiographic personnel must be present. At least one of the individualsenaustdiographer; the
other may be another radiographer or a radiographer's assistant. Both inslimdaamaintain constant
surveillance of the operations to prevent unauthorized entry to the restri@edoperating procedures must
comply with the two-man rule for radiographic operations at any locations bdrepérmanent radiographic
facilities.

Radiographic personnel are required to maintain continuous direct visual surveflapeazations to protect
against unauthorized entry to the high radiation area during radiographic operatidiogyrdpédic personnel
should be instructed to keep the perimeter of the restricted area under continuoliarse\teiprevent
unnecessary exposure of individuals. Operating procedures should specify steggdioding to unauthorized
entry to the restricted area. For example, personnel should be instructednateethe radiographic exposure
immediately, before confronting the person who entered the restricted area.

All areas where radiographic operations are conducted require posting adititeon areas and the high
radiation areas. It is acceptable to post the perimeter of the restriedectner than the perimeter of the
radiation area. Personnel should be instructed to f@sttion Radiation Aréasigns at the point where
radiation levels have been calculated to reach 0.02 mSv (2 mrem) in any one hour. MAirgsiirvey during
to the first exposure of the source should be conducted to confirm the location of the boundayy and a
necessary adjustments should be made.

The perimeter of the high radiation area must be posted witlaation (or Danger) High Radiation Aréa
sign(s) at the point where radiation levels have been calculated to reach 1 mSvgii)Omany one hour. A
confirming survey of the high radiation area perimeter should not be conducted, simeessueey could lead
to unnecessary exposure of personnel.

Surveillance of the restricted area at facilities with multiplelsegaad multiple access points, or where
members of the public are close to the radiographic operations (e.g., boilers, cainmancifacturing plants,
or power plants during outages) can usually be performed only when more than twapdogersonnel are
assigned to the job. Operating procedures and instruction to personnel should inclubesspesifor these
circumstances to ensure that access into the restricted area is propgdited. Adequate control of the
restricted area at with multiple levels would require several personnelandpastings. These special
instructions may include the use of additional personnel to assist radiograpbimeers controlling access
into the restricted area, providing instruction to other workers in the area, argaakiouncements over the
public address system before and during radiographic operations.
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2. Permanent Radiographic Installations

For permanent radiographic installations, instruct personnel about posting eaokestd the facility with a
"Caution (or Danger) High Radiation Aréaign(s), and provide procedures to ensure that the visible-audible
signal system is operable. The operability of the visible-audible systetromakecked daily. The following
procedures may be used:

e Expose a radiation source in the permanent installation with all entranced; clos

e Determine that each visible signal in and outside the installation is functional;

¢ Open the door to each entrance into the installation to activate the audible alarm;

e Close the entrance and confirm that the alarm stops. If the installation hatharoone entrance,

only one entrance should be tested at a time; and
e Record results of test.

In the event that an entrance control device or an alarm fails to operateypabled permanent radiographic
installation, the installation may continue to operate for up to 7 days while thédetzuipment is fixed,
provided that:
e The entrance control device is labeled as defective;
e Radiography personnel maintain continuous, direct, visual surveillance o$ atstadlation points;
and
e Radiography personnel use an alarming rate meter.

3. Storage Areas

Radiographic equipment containing licensed material stored in controlled origtedsireas must be secured
from unauthorized removal or access. Operating procedures should specify lroMictmised material should
be secured and who is authorized access to licensed material.

A vehicle used to transport licensed material can also be used for storagé@idmsiach as temporary jobsites
or overnight lodging. If the applicant plans to use vehicles for storage, there shouwddnupes and
instructions to personnel about proper posting of the vehicle. A physical survey should equetéoconfirm
that the area around the storage facility is an unrestricted area. Radatismhay not exceed 0.02 mSv/hr (2
mrem/hr) at 45 cm (18 inches) from any external surface of the vehicle andhitle gball be locked when it

is used for storage.

Radiographic equipment stored at temporary jobsites must be secured aba kbeatprevents access by
unauthorized personnel. This usually requires that the equipment be locked in a cabinetsecothearea
where key access is controlled by site management and radiographic persosnedt acceptable for a device
to be chained to a post and left unattended at the place of use during lunch, breaks, araft&tbmage of
exposure devices at a private residence is unacceptable unless it has biiedl idedtapproved in a license.

Response from Applicant

Item 10.9.3 Methods For Controlling Access To Radgraphic Areas (Check box)

[0 We have included procedures to control acimesadiographic operations and storage areas ingheating and emergency
procedures

Note: All regulatory criteria applying to your normal place of business fodecimg industrial radiography operations
also apply to the location in which you store at your private residence. Ydspeasfy this storage location in your
license application.
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Item 10.9.4: Methods And Occasions For Locking Andecuring Radiographic Exposure
Devices, Storage Containers, and Sealed Sources

Rule: 12VAC5-481-840, 12VAC5-481-1210, 12VAC5-481-1230, 12VAC5-481-1360

Criteria: 12VAC5-481-840and12VAC5-481-1230requires locking and securing radiographic equipment to
protect the public and radiographers from an inadvertent exposure to radiation.

Discussion All radiographic devices, i.e., gamma cameras, sealed source storageecongaid source
changers are required to have a lock or outer-locked container to maintaialégesseirce in its shielded
position. During radiographic operations the source must automatically be sectmedhielded position each
time the source is returned. Radiographers must not attempt to circumvent thatiaigeauring features or
tamper with the safety features of radiographic devices. If a ragilbbgr had to leave an exposure device at a
temporary jobsite, it would have to be secured against unauthorized removal oirtgropersing the lock on
the device and then locking it in an available space such as a shed, room, etc.elikbilesn storage to and
from the temporary jobsite, the radiographer would ensure the lock is on the deviceralutk the device in
the trailer, etc. Radiographers and/or radiographer’s assistants musttkeastire exposure device and/or
storage or source containers are maintained locked (and if key locked, with thekegdeat all times) when
they are not under the direct supervision of the radiographer or the radiograpsistant, except at permanent
radiographic installations.

Response from Applicant

Item 10.9.4 Methods and Occasions For Locking anflecuring Radiographic Exposure Devices, Storage Cwatiners, and
Sealed Sourcg€heck box)

[0 We have included procedures for locking araisag radiographic equipment in the operating amgrgency procedures

10.9.5: Personnel Monitoring and the Use of PersoehMonitoring Equipment

Rule: 12VAC5-481-630, 12VAC5-481-640, 12VAC5-481-710, 12VAC5-481-750, 12VAC5-481-760,
12VAC5-481-770, 12VAC5-481-1040, 12VAC5-481-1330, 12VAC5-481-1350, 12VAC5-481-1490,
12VAC5-481-2280

Criteria: Provide procedures for appropriate use of personnel monitoring equipment.

Discussion All radiographers or radiographer’s assistants are required to wear on the tiiueik bbdy:
e Direct-reading dosimeters;
e Film badges, OSLs or similar devices; and
e Alarm ratemeters when they are engaged in radiographic field mperat

Film badges, OSLs or similar devices must be assigned to and worn by only one indivalaakufe full-
scale reading capability, direct reading dosimeters such as pencil tjpdasieneters or electronic personal
dosimeters must be recharged or reset at the start of each shift so thatnttetedssiill be capable of reading
the full scale. Personnel should be instructed that direct reading dosimetebe mesl and recorded at the
beginning and end of each shift. Proper operation of alarm ratemeters mustkee gzt day before use to
ensure that the alarm functions properly. The manufacturer's recommended psoskduld be followed.

All radiographers or radiographer’s assistants are required to wearratemreters except at permanent
radiographic facilities where other appropriate alarm or warning defeags visible and audible alarms) are in
routine use and are operable.
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Include instructions about how and where dosimetry devices are to be stored when nofimeusterage place
should be dry, radiation free, and cool so that the devices will not be affected lgeasiwaronmental
conditions.

Response from Applicant:

Item 10.9.5 Personnel Monitoring And The Use Of Reonnel Monitoring Equipment (Check box)

[1 We have included instructions for proper uspessonnel monitoring equipment in the operatind amergency procedures

Note: It is good practice to check the dosimeter during the work shift.

Item 10.9.6: Transporting Sealed Sources To Fielddcations, Securing Exposure Devices
And Storage Containers In Vehicles, Posting Vehicée And Controlling Sealed Sources
During Transportation

Rule: 12VAC5-481-630, 12VAC5-481-1210, 12VAC5-481-2980, 12VAC5-481-3070, 12VAC5-481-3080,
12VAC5-481-3091, 12VAC5-481-3100, 12VAC5-481-3130, 49 CFR Parts 171-178

Criteria : Licensees must develop, implement, and maintain procedures for transpaiagtrae material to
ensure compliance with DOT regulations.

Discussion During an inspection, the agency uses the provisioh2WWAC5-481-2980which incorporates the
requirements o9 CFR, to examine and enforce transportation requirements applicable to radiography
licensees.Appendix N contains: 1) a list of major DOT regulations applicable to transporting ragpioigr
devices; 2) a condensed summary of VDH/DOT requirements; and 3) two sample spageng the second
of which may be more useful for multiple-use, temporary jobsite activities.

Instructions to personnel should not reference VDH/DOT requirements. Inionsaould be extracted,
paraphrased and placed into the instructions so that personnel know exactly whet #rqected to do. The
following items should be covered in instructions to personnel:

e Labeling containers appropriately (i.e., when to use labels Radioactive MRédioactive Yellow
Il, or Radioactive Yellow IIl);

e Securing the exposure device or storage container within the transporting.vEéciastructions
should specify how to prevent the package from moving during transport;

e Preparation of shipping papers. The instructions should specify that the papebg musipleted
before transporting the licensed material and must be accessible in the dowgpartment at all
times.Appendix N contains examples of shipping papers for transporting radiographic exposure
devices;

e Placarding both sides, the front, and the back of the vehicle READIOACTIVE placards if the
package being transported requires a Radioactive Yellow Il label. Iethiel® requires placarding
and the package radiation levels exceed 2 mSv/hr (200 mrem/hr) or the transporkaegets 4.0,
exterior surfaces and passenger compartment of the vehicle must be survergeddaahat the
radiation levels do not exceed 0.02 mSv/hr (2 mrem/hr) from any exterior surface an&0/62 m
(2 mrem/hr) in the passenger compartment. Include instructions to personnel onghesiea
take if the radiation level exceeds 0.02 mSv/hr (2 mrem/hr) in the passenger ca@npéeto,
adding more shielding or repositioning the device within the vehicle);

e Ensure that the licensees name and city/town is prominently displayedoa$ @nldoth sides of the
vehicle; and
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e If an exposure device is transported in an overpack, the procedures should includéoimstituet
the overpack must be properly marked with the shipping name and identification numlibed, labe
(Radioactive White | or Radioactive Yellow II), and marked when required vatatament that
indicates the inner package complies with prescribed specifications.

Because the licensee may have authorization to possess and use severasealdd\d@ce combinations that
are registered by the NRC or another Agreement State and meet theeet@mance requirements of
12VAC5-481-1210the applicant must, before using a new sealed source/device combination, devetap writ
inspection and maintenance procedures for it and for the corresponding Type B trarckage pén addition,
the applicant must provide adequate training for radiographic personnel befora nsingealed source/device
combination.

Response from Applicant

Item 10.9.6 Transporting Sealed Sources To Fielddcations, Securing Exposure Devices And Storage Giamers In Vehicles,
Posting Vehicles, And Contratig Sealed Sources During Transportation(Check one box)

[0 We have included procedures for transporteajesl sources containing radioactive material, supodevices, and source

changers in the operating and emergenmgepiures.
OR
[0 Not Applicable (Devices are not transported)

Note: ‘A Review of Department of Transportation Regulations for Tranaport of Radioactive Materials (1998
revision)’ can be obtained by calling DOT's Office of HazardousN&tlnitiatives and Training at (800) 467-4922.

Before the 1997 revision 40 CFR Part 34 a licensee who intended to transport a radiographic Type B
package was required to submit a quality assurance program to NRC for apgepaedte from the license
approval. The 1997 revision 1®d CFR Part 34requires written procedures for inspection and maintenance of
radiographic Type B packaged)(CFR 34.31(b). In conjunction with the revisioio 10 CFR Part 34 the

NRC also amendetD CFR 71.101(gjo specifically state that if the applicant's written procedures for
inspection and maintenance of radiographic Type B packages are approvele tygplitant also meets NRC
guality assurance requirementslih CFR Part 71and does not have to submit or maintain a separate quality
assurance program to transport a Type B package. The application's amspedtmaintenance procedures for
radiographic equipment, which are also used for Type B packages, should ensurs¢hzdtkages are

shipped and maintained in accordance with their COC.

Item 10.9.7: Daily Inspection and Maintenance of Raiography Equipment

Rule: 12VAC5-481-1210, 12VAC5-481-1240, 12VAC5-481-1260, 12VAC5-481-1270, 12VAC5-481-1280 B,
12VAC5-481-1290, 12VAC5-481-1330, 12VAC5-481-1350, 12VAC5-481-1360, 12VAC5-481-1410,
12VAC5-481-1430, 12VAC5-481-1450, 12VAC5-481-1460, 12VAC5-481-1490

Criteria: The licensee shall perform visual and operability checks before usingnaaly equipment on each
day it is used.

Discussion Visual and operability checks must be performed on radiographic exposure denigegnseters,
associated equipment, and transport and storage containers before use eacbdiagritent is used. These
checks are intended to ensure that the equipment is in good working condition, that ttessewsrdequately
shielded, and that required labeling is present. Licensees must check surueyensbperability using check
sources or other appropriate means.
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Inspection records shall contain information about equipment problems found in dakg ahdaquarterly (not
to exceed 3 months) maintenance inspections. Records shall include the date of checktioninsame of
inspector, equipment involved, any problems found, and what repair and/or maintenangeyasatone.

Instructions to personnel using radiographic equipment must clearly statesgiettions are to be made before
the equipment is used each day. While not a requirement, good practice would be thguipther is used
on more than one shift in the day, the equipment should be inspected before the start of each shift

The procedures should specify the items that are to be checked and the steps thatakendftany defects
are found. If problems are found, the equipment must be removed from service until irétrepa

A list of items that should be checked in the daily inspection of radiography equipameiné obtained by
contacting the equipment manufacturers.

Permanent radiographic installation visible and audible alarms must be chec&pdraility daily before use,
and faulty radiographic equipment must be labeled and repaired within 7 days, w